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(54) HARD MATERIAL AND ITS PRODUCTION 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a hard material having a low coefft. of friction 
even without lubrication and having excellent wear resistance and corrosion resistance 
and a process for producing the same. 

SOLUTION: This hard material is a hard metallic material of metal molds, cutting tools 
or sliding parts, etc. A TiN coating layer 2 formed by a vapor deposition method or 
powder metallurgical method is formed on the surface of the hard metallic material for 
contact with a mating material or all of the material sections of the contact part. The 
surface 3 of this TiN coating layer is formed by ion implantation of chlorine at a concn. 
of >1 X 1016 ions/cm2, more preferably 1 x 1016to 1017 ions/cm 1 is its surface 
concn. In addition, the chloride ions do not exist near the boundary of the TiN coating 
layer 2 with the metallic material. This process for producing the hard material consists 
in forming the TiN coating layer 2 formed by the physical vapor deposition method or 
powder metallurgical method on the surface of the hard metallic material of the metal 
molds, cutting tools or sliding parts, etc., in contact with the mating material or all of 
the material sections of the contact part, ion implanting the chlorine from the surface 3 
of the TiN coating layer 2 at a concn. of >1 x 1016 ions/cm2, more preferably 1 x 1016 
to 1 X 10 ions/cm2 in its surface concn. and implanting the chlorine in such a manner 
that the chloride ions do not exist near the boundary of the TiN coating layer 2 with 
the metallic material. 
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